While inflation differentials in a monetary union can be benign, reflecting a catch-up process, or an adjustment mechanism to asymmetric shocks or different business cycles, they may also indicate distortions related to inefficiencies in domestic product and labor markets that amplify or make more persistent the impact of shocks on inflation. The paper examines the determinants of inflation differentials in the euro area, with emphasis on the role of country specific labor and product market institutions. The analysis uses a traditional backwardlooking Phillips curve equation and augments it to explore the role of collective bargaining systems, union density, employment protection, and product market regulation. The model is estimated over a panel dataset of 10 euro area countries over the period . Results show that high employment protection, intermediate coordination of collective bargaining, and high union density increase the persistence of inflation. Oil and raw materials price shocks are also more likely to be accommodated by wage increases when the degree of coordination in collective bargaining is intermediate. These results are robust to different estimation methods, model specifications, and outliers. The paper suggests that reforming labor market institutions may improve the functioning of the euro area by reducing the risk of persistent inflation differentials. JEL Classification Numbers: E30; F41.
I. INTRODUCTION
Since the launch of the euro, periphery countries maintained large and persistent inflation differentials with the average of the euro area. Inflation differentials are per se not always worrisome. Some inflation differentials are benign, either because they reflect a catch-up process, are part of an equilibrating mechanism, or result from temporary shocks. In contrast, structural inefficiencies in domestic product, labor or other factor markets could lead to undesirable outcomes: some institutions may amplify or make more persistent the impact of shocks. The inflation differentials in periphery countries became persistent and cumulated into losses of competitiveness, putting under strain the tradable sector of these economies and their current account. In absence of an exchange rate policy tool for countries within the monetary union, these losses of competitiveness can only be offset through a painful and protracted process of internal devaluation, which is putting the cohesion of the euro area at risk. This raises the question of how euro area countries can help prevent and/or correct diverging adverse developments in their domestic inflation and international competitiveness.
The literature has identified various factors that can at least partly explain inflation differentials in the euro area.
1 Honohan and Lane (2003) attribute much of inflation divergence in the euro area to movements in the nominal effective exchange rate in addition to the convergence of price levels across euro area countries and different business cycle positions. The authors do not, however, account for persistence in inflation differentials, which has been shown to be an important feature in the euro area (Rogers (2001) , Berk and Swank (2002) , and Ortega (2003) ). In fact, Angeloni and Ehrmann (2004) and Arnold and Verhoef (2004) show that external determinants of euro area inflation differentials, such as movements in the nominal effective exchange rate, lose their explanatory power once the persistence of inflation differentials is accounted for. Similarly, Stavrev (2007) finds that price level convergence, business cycle positions and past inflation differentials are the main determinants of euro area inflation differentials. Angeloni and Ehrmann (2007) also highlight that inflation persistence plays a central role in amplifying and perpetuating inflation differentials within the euro area.
Beyond traditional determinants, a number of theoretical papers underscore the importance of labor and product market institutions to explain inflation differentials in a monetary union. Labor and product market characteristics influence the dynamics of real wages and of the marginal cost of firms, which, in the standard new-keynesian model, are a main driver of inflation. Small calibrated models with microeconomic foundations are usually used. For instance, Campolmi and Faia (2004) examine the impact on inflation differentials of common monetary policy and technology shocks, using a dynamic general equilibrium model with a variety of frictions 2 calibrated for the euro area. They demonstrate that labor and product market institutions (proxied by differences in unemployment benefit replacement rates and demand elasticities, respectively) can generate significant and persistent inflation differentials. The responsiveness of inflation to shocks is higher-i.e. persistence is lowerunder either lower unemployment benefits or higher demand elasticity. Focusing only on inflation differentials in the tradable sector, Andres, Ortega and Vallés (2008) use a twocountry model with a common monetary policy, calibrated to mimic the characteristics of the larger and less open euro area countries. 3 In their model, inflation reacts faster to shocks in countries with more competitive markets and with lower price adjustment costs. Even asymmetric or regional shocks cannot reproduce the observed dispersion of inflation rates unless they assume cross-country heterogeneity in the degree of nominal and real rigidities.
The empirical evidence on the relevance of labor and product market regulation for inflation differentials is still tentative. Only a few papers have empirically examined the impact of labor and product market institutions on inflation divergence in the euro area. Andersson et al. (2010) augments the traditional determinants of inflation with product market regulation and shows that inflation differentials in the euro area are to some extent driven by changes in product market regulations and wage growth differentials. Correa-López et al. (2010) examine the impact of labor and product market institutions on the persistence of inflation and its responsiveness to traditional determinants. They find that higher product market regulation raises inflation persistence and reduces the responsiveness of inflation to changes in productivity growth. Their results on wage bargaining are mixed, with higher coordination reducing inflation persistence and the responsiveness of inflation to import prices, but also reducing the responsiveness of inflation to changes in productivity growth. In the same vein, Biroli et al (2010) find some evidence that regulations reducing price and wage flexibility, pertaining to product markets, minimum wages, union density, wage bargaining structure and employment protection, impede relative price adjustment to idiosyncratic shocks and increase inflation persistence. However, they only test the impact of one variable at a time, do not test all channels simultaneously, and results are not very robust across samples.
Against this background, this paper examines the determinants of inflation dynamics in 10 euro area countries over the period 1983-2007 in order to explain inflation differentials, with a special focus on the role of inefficiencies in labor and product markets. Following the studies above, the analysis uses a traditional backward-looking Phillips curve equation and augments it to explore the role of a broad set of labor and product market indicators through their impact on inflation persistence and on the responsiveness of inflation to the output gap and macroeconomic shocks. The paper contributes to the existing literature in a number of ways. First, it uses a broader set of indicators than in some other papers and tests all structural indicators and channels simultaneously. Special attention is paid to robustness by applying several estimation methods and carrying out a number of extensive robustness checks. Second, the paper contributes to the debate on why inflation persistence in the euro area is high (Galí et al. (2001) , Levin and Piger (2004) , and Angeloni and Ehrmann (2007) ). Inflation persistence could relate to the ability of the monetary policy regime to anchor long-term inflationary expectations or to underlying structural factors. This paper sheds light on the contribution of the product and labor market institutional features to inflation persistence phenomena. Finally, the paper quantifies the impact of structural factors in explaining inflation and presents some estimates of the potential inflation benefits from structural reforms.
The findings point to an important role of labor market institutions in inflation dynamics and underlie the need for reform to facilitate the correction of accumulated losses of competitiveness and help prevent their recurrence. Of all the structural indicators tested, the most robust results are found for employment protection, union density, and intermediate coordination in collective bargaining which all increase the persistence of inflation and in the case of intermediate bargaining, also amplify the impact of supply shocks. Contrary to the studies mentioned above, the evidence on the role of product market regulation is mixed. The paper's results therefore suggest that high employment protection and intermediate coordination in collective bargaining, which characterize the labor markets of most highinflation countries, have contributed significantly to the high and persistent inflation differentials of these countries in the run-up to the crisis. These labor market institutions have also prevented a quick downward adjustment of inflation at the beginning of the crisis, increasing the short-term inflation-output trade-off. While the paper finds evidence that inflation persistence has declined over time in euro area countries, it does not seem to reflect structural reforms-which have been meager for the significant variables-but rather an anchoring of inflation expectations. As a matter of fact, one could argue that the relatively high inflation persistence in Europe, e.g. relative to the United States, reflects the generally less efficient labor market institutions in Europe. Reforms of labor market institutions would generate significant gains in terms of lower inflation for individual countries but would likely also improve the functioning of the euro area by increasing the flexibility of prices and wages and reducing the persistence of inflation differentials.
The note is structured as follows. Section II provides stylized facts on inflation performance in euro area countries before and after the Great Recession and looks at a supply-side decomposition of inflation. Section III presents the empirical analysis of the determinants of inflation in euro area countries. Section IV quantifies the impact of the various determinants of inflation and discusses policy implications. Section V concludes.
II. STYLIZED FACTS

Inflation differentials
Euro area inflation hovered around 2 percent, but with large and persistent differences across countries. The difference between minimum and maximum inflation in the euro area averaged three percentage points during the period 1999-2008 (Figure 1 ). While differences in inflation across countries are not per se worrisome-as they can reflect a catch-up process, different business cycle positions or adjustment to different shocks-inflation differentials persisted for most of the period. Countries that had the highest (persistent) inflation included Ireland, Greece, Spain, Portugal and Luxembourg, with inflation around 3 percent, implying an average inflation differential relative to the euro area ranging between 0.7 and 1.2 percentage points (Table 1) . 4 In contrast, the lowest average inflation was observed in Germany at 1.7 percent, below the 2 percent target of the ECB. Cumulated over ten years, the sustained inflation differentials of high-inflation countries led to a cumulative price differential of about 10 percent relative to the euro area, and contributed to the deterioration in competitiveness of these countries.
The inflation differentials were broad-based, with differences in services inflation playing a key role. The GDP deflator and core inflation show a similar picture to headline inflation, with the exception of Luxembourg where the core inflation differential was small and inflation was mostly driven by food and energy prices. In Greece, Ireland, Portugal and Spain, the high inflation reflected mostly strong core inflation, but also a relatively large contribution of food price inflation (reflecting a higher share of food in the consumption basket and in Greece and Spain also stronger food price increases) (Figures 2 and 4) . The contribution of energy prices was not different from the euro area average. Consumer price inflation in services was much stronger for high-inflation countries than for the average of the euro area.
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In contrast the differential for inflation in goods was usually smaller, and even nil in the case of Ireland ( Figure 5 ). Nevertheless, goods inflation also contributed significantly to the overall inflation differential because the share of goods in the consumption basket is much larger than that of services.
Inflation has moderated during the Great Recession, but with the exception of Ireland not enough to stat correcting substantially the accumulated inflation differential with the euro area (Figures 1 and 3 ). Ireland had a large and sustained decline in inflation and the inflation differential, leading to a substantial correction of the accumulated price differences with the euro area. Inflation and the inflation differential also turned negative in Portugal and Spain, but for a short period as transitory factors (large energy price increases and increases in VAT) returned the inflation differential to positive territory in 2010 and 2011, while in Greece the inflation differential remained positive throughout the period. The inflation differential excluding changes in indirect taxes-which is more relevant for competitiveness, as exports are not subject to VAT-remained favorable to Portugal and Spain in 2010 and early 2011, and became favorable to Greece in 2011. However, even by this measure, these countries have not yet achieved a significant correction of the accumulated price differences with the euro area.
Supply-side decomposition of inflation
Inflation can be decomposed into the contributions of labor costs, profits, and net taxes, to gain insight into the driving forces from the supply side. This analysis provides some preliminary evidence on whether price developments arose from the labor market and/or from the product market side. The nominal value of GDP is the sum of the costs of labor, gross operating surplus and net taxes.
where P denotes the GDP deflator and Y the GDP volume; w is the nominal compensation per worker and L is the number of workers; GOS is the gross operating surplus; and TAXN represents net taxes. Accordingly, the GDP deflator equals the sum of the unit labor cost, the unit gross operating surplus, and the unit net tax.
Hence, the change in the GDP deflator is by definition a weighted average of the changes in the various components, where the weights are the shares of the respective unit cost components in the GDP deflator:
The contribution of each unit cost component to GDP deflator inflation is defined as the product of the percent change in the unit cost component and its share in total unit costs.
The strong price increases in high-inflation countries were largely driven by a fast growth of unit labor costs. Unit labor costs in these countries grew much faster than in the euro area up until 2008, with a cumulative differential between 12 to 23 percentage points depending on the country (Figure 6 ). In turn, this unit labor cost growth differential with the euro area was mostly due to faster growth in labor cost per hour rather than slower labor productivity growth per hour (Table 2) . Nevertheless, the unit gross operating surplus also contributed significantly to the overall inflation differential in all high-inflation countries with the exception of Portugal, but for different reasons. In Spain, the unit gross operating surplus grew much faster than in the euro area, while in Greece and Ireland the contribution of the unit gross operating surplus to inflation reflected a much larger weight of this component in the GDP deflator (i.e. a much larger share of the gross operating surplus in GDP). It is striking that while unit labor costs averaged 3 to 4 percent per year of growth in the high-inflation countries, they barely grew in Germany over the period 1999-2008, at about 0.2 percent per year.
Unit labor cost moderation still has a long way to go. The burden of reducing inflation was shared by all factors in Ireland, with strong declines in unit labor costs, unit gross operating surplus and unit net taxes. In Spain, the modest adjustment was borne mostly by unit labor costs, and partly offset by continued strong growth in the unit gross operating surplus. In Portugal, the negative GDP deflator differential reflected mostly declines in net taxes while strong growth in the unit gross operating surplus and minimal unit labor cost moderation led to a positive GDP deflator differential in Greece. Even in Ireland and Spain where unit labor costs moderated, this reflected mostly increases in labor productivity growth as employment fell drastically (see Table 2 ). Labor cost have started moderating and have been weaker than in the euro area-especially in Ireland and to a lesser extent in Greece, but more will be needed to correct accumulated price differences.
III. ANALYSIS The framework
To examine more formally the role of labor and product market institutions in explaining inflation, the paper uses a traditional backward-looking Phillips curve framework, in line with Bowdler and Nunziata (2007) , Biroli et al. (2010) and Correa-López et al. (2010) . In this model, inflation is a function of its own lag (to capture persistence), the initial relative price level, the output gap, changes in the nominal effective exchange rate, time dummies (to capture common shocks such as an oil price or monetary policy shock), and country fixed effects (that proxy for differences across countries in the long-run price levels).
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Following these studies, the structural indicators are allowed to affect inflation through their impact on (i) inflation persistence; (ii) the response of inflation to the output gap; and (iii) the response of inflation to common shocks. The full specification thus looks like:
where π denotes inflation, ygap the output gap, relp the price level relative to that of the euro area, dneer the percent change in the nominal effective exchange rate, X the structural indicators, T time dummies, and µ the country fixed effects. The paper first estimates a linear version of the model, which does not allow the response of inflation to common shocks to vary with structural factors (i.e. it excludes the interaction terms between structural indicators and time dummies). Afterwards, it estimates the full model by nonlinear least squares, including the interactions terms between structural indicators and time dummies.
Initially, a wide range of indicators of labor and product market institutions were tested, including the degree of coordination of collective bargaining, union density (i.e. the number of employees registered with unions), employment protection, the minimum wage, unemployment benefit replacement rates and various measures of product market regulation. The institutions presented in the paper are those found most significant, namely the degree of coordination of collective bargaining, union density, employment protection, and product market regulation. Unfortunately, the extent of inflation indexation-a potentially very relevant labor market factor-could not be introduced due to the lack of a broadly available indicator.
Key features of the data
Panel estimations on annual inflation rates are conducted on a sample covering 10 euro area countries for the period 1983-2007. 9 The baseline regressions do not include the crisis period (2008-09) which could result in structural breaks biasing the estimators. However, the robustness of the results is subsequently tested on a sample including crisis years. Headline inflation rates and the output gaps were retrieved from the IMF World Economic Outlook. The comparative price level indices were collected from Eurostat and the Penn World Tables and are expressed relative to the euro area. The nominal effective exchange rates stem from the IMF International Financial Statistics. An increase in the index indicates an appreciation. Structural indicators are from the OECD. The indicator of coordination in collective bargaining takes the value 1 for uncoordinated systems, 2 for systems with intermediate coordination, and 3 for highly coordinated systems, and was taken from Bassanini and Duval (2009) . For the regressions, three dummy variables are created based on this indicator, one for each level of coordination. Union density is the OECD measure of the share of workers affiliated to a trade union. Employment protection is measured by the OECD summary indicator of employment protection legislation. Product market regulation is measured by the OECD summary indicator of regulatory impediments to product market competition in seven non-manufacturing industries, including gas, electricity, post, telecoms, passenger air transport, railways, and road freight. In robustness tests, the paper also used alternative OECD measures of product market regulation, which are more detailed but only available for a shorter time period, including sub-indicators such as state control, barrier to entrepreneurship, regulatory and administrative opacity, administrative burden on start-ups, barriers to competition as well as professional services regulations. Most of the structural variables vary both across countries and over time. All structural variables are standardized to have zero mean and unit standard deviation to facilitate the interpretations of results.
Empirical results
We apply a dynamic panel analysis to estimate variants of equation (1) in order to identify the determinants of inflation rates in the euro area. All specifications include time dummies which capture euro area-wide common changes in inflation and the explanatory variables. Therefore the regressions are explaining inflation differentials in terms of idiosyncratic national changes in its determinants.
Main results
We first estimate the linear model (which excludes the interactions between time dummies and structural indicators). Results are reported in Table 3 . Column (1) shows the instrumental variable estimator of the linear model. The lagged inflation, the output gap, and all their interactions with the labor and product market variables are instrumented to correct for their potential endogeneity. The set of instruments includes the second lag of inflation, the first and second lags of the output gap, and the first lag of all interaction terms. The tests of whether instruments are strong and valid are satisfied in all cases (underidentification and weak identification tests of instruments, and the Sargan-Hansen test of overidentifying restrictions). The estimates confirm the standard determinants of inflation. Inflation is positively correlated with its lag, pointing to persistence. Inflation increases with the output gap and decreases when the nominal effective exchange rate appreciates. However, the initial relative price level has no significant impact on inflation in line with the more recent literature. Turning to our variables of interest, the results show a significant and positive impact of some labor market institutions on inflation persistence. Inflation is more persistent when union density is high, employment protection is high, and collective bargaining is characterized by intermediate coordination (instead of high or low coordination). The interactions of institutions with the output gap yield less significant results. Only the interaction of the output gap with product market regulation is significant at the 5 percent level and shows that higher product market regulation tends to increase the sensitivity of inflation to the output gap. In column (2), the specification is reduced to eliminate insignificant variables through an iterative process in which the least significant variable is eliminated and the model is re-estimated until all variables are significant at least at the 10 percent level. The joint test that all eliminated variables are insignificant is accepted and the reduced model confirms the robustness of the previous findings.
Turning to the non-linear model, the estimations are conducted using the non-linear least squares estimator. The results, reported in column (3) of Table 3 , confirm the findings of the linear estimation, for the variables that are common to both models. A new finding is that intermediate coordination increases the impact of common shocks (captured by the time dummies) on inflation. Other interaction terms between structural variables and time dummies are insignificant. These results are also confirmed once the specification is reduced iteratively to eliminate insignificant variables (column (4)).
Interpretation of results
Apart from confirming standard determinants of inflation, the model shows an important role of institutions through several channels. The results are broadly robust to a large number of sensitivity tests (see below).

Less efficient labor market institutions increase the persistence of inflation. Inflation is more persistent when employment protection is high, collective bargaining is characterized by intermediate coordination, and union density is high. High employment protection, high union density and some coordination of unions in collective bargaining give workers more market power to negotiate increases in their wages that compensate for inflation and thereby contribute to future inflation. The relationship with the coordination in bargaining is non-linear, in the sense that both low and high coordination would lead to less inflation persistence than intermediate coordination. In the case of low coordination, workers have little market power, while in the case of very high coordination, the unions which recognize their market power take into account the effect of their wage demands on inflation and unemployment (the argument of Calmfors and Driffill, 1988) .
 Collective bargaining systems with intermediate coordination are also less suited to face common shocks (captured by time dummies interacted with institutions). Oil and raw materials price shocks are more likely to be accommodated by wage increases when the degree of coordination in collective bargaining is intermediate. The argument is similar to the one made above.
There is no strong evidence that reducing product market regulation lowers inflation, contrary to the evidence in some other papers. In some models, the degree of product market regulation increases the sensitivity of inflation to the output gap. Results are not improved by looking at alternative indicators of product market regulation.
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Theoretically, the effect of product market regulation could be ambiguous (Aghion, 2002) . Indeed, when competition is low, firms faced with an increase in their costs could decide to either use their market power to raise prices (and thereby protect their profit margins) or to absorb the shock by reducing their profit margins to maintain market share. When competition is high, however, profit margins are very low and firms are more likely to be forced to raise prices when faced with increases in costs.
In practice, the PMR indicator used in the analysis may also be an imperfect measure of market power. Table 4 reports a number of robustness tests for the linear regressions. Columns (1) and (2) report the fixed effect estimator and the ordinary least squares estimator for comparison. The fixed effect estimator shows similar results but the coefficient of the output gap is smaller suggesting there is an endogeneity bias. Estimating the model without country fixed effects makes the results for structural indicators weaker, both in terms of significance and magnitude of the effects. Coefficients for interaction terms are smaller across the board. The interaction of lagged inflation with employment protection remains very significant, and the interactions of lagged inflation with union density and intermediate coordination marginally significant, at the 6 percent and 16 percent level respectively, while the interaction of the output gap with product market regulation becomes insignificant. But the results are broadly similar, and the most robust result appears to be the impact of employment protection on persistence. However, the test that all country fixed effects are insignificant can be rejected at the 1 percent level, suggesting that country fixed effects are needed in the regressions. In column (3), we re-estimate the linear model with the structural indicators not only in interaction terms but also in levels as independent regressors to check the robustness of our results. Results for our interaction terms are unchanged, and all levels of the structural variables are insignificant (individually and jointly). In column (4), we follow Anderson et al. (2010) which test for the impact of the change in product market regulation on inflation and re-estimate the linear model with adding the changes of the structural variables. Again, results for our interaction terms are unchanged, and all changes of the structural variables are insignificant (individually and jointly). Finally, in column (5), we re-run the regression including the crisis years and find that most results are confirmed, except for the interaction of the output gap with product market regulation. frequency with which they appear in the best-fitting models, was also implemented (through a publicly available program called R). The most robust variables appeared to be the lagged inflation, the change in the nominal effective exchange rate, the output gap and the interaction of the lagged inflation with employment protection. The interaction of lagged inflation with intermediate coordination in collective bargaining and union density also appeared in a good fraction of the best fittingmodels. Other variables were not robust. Table 6 shows the results of rolling regressions, with a window of 20 years. The main results, for union density, intermediate coordination, and employment protection are broadly robust, though less significant in a few regressions. Finally, our results are robust to dropping one country at a time, as reported in Table 7 .
Robustness tests
The role of relative productivity levels
Differences in productivity levels may contribute to inflation differentials by affecting the long-run price level toward which the countries are converging (Anderson et al., 2010) . In our regression, differences in relative long-run price levels are captured by country fixed effects. Hence, it is not surprising that when the log of labor productivity is added to the regression, it turns out to be insignificant (Table 8) . However, when productivity is added to the model without country fixed effects, it is positive and significant and makes the coefficient on the initial relative price level (whose effect on inflation was negative but insignificant) become significant. Although the preferred specification is the one with country fixed effects, these results provide some evidence in support of the argument that differences in productivity levels contribute to explaining inflation differentials.
The role of inflation expectations
The literature has emphasized the role of inflation expectations in determining inflation. We try to address this issue in two different ways. First, we test the robustness of our results to the possibility that inflation expectations have become gradually more anchored over time. Second, we do a simple test of the impact of institutions on inflation in the framework of a hybrid New Keynesian Phillips curve, which includes both lags and leads of inflation.
The literature has found evidence that inflation expectations have become progressively more anchored, especially as central banks have opted for inflation targeting and/or gained more credibility in their efforts to maintain moderate inflation. Under anchored inflation expectations, the persistence of inflation would be less since agents expect inflation to return relatively quickly to the announced target; similarly, the response of inflation to the output gap could be smaller. As the anchoring takes place progressively over time, we would expect inflation persistence to have fallen progressively over time. In order to test whether our results on structural factors are robust to controlling for an anchoring of inflation expectations, we add interaction terms between lagged inflation and a time trend, and the output gap and a time trend. We tested different start dates for the time trend: the early 1980s; 1995, the start of the EMU; and 1999, the start of the euro (see Table 8 ). The trend that starts in the early 1980s and covers the entire sample period is significant in its interaction with lagged inflation, indeed pointing to declining persistence over time. Shorter trends are insignificant, including if they are added jointly with the longer trend. Hence, there is no evidence of a trend related to the EMU project. Our results on structural indicators are robust to the inclusion of the trend to capture inflation expectations anchoring.
Another approach to incorporating inflation expectations in the determination of inflation is the hybrid New Keynesian Phillips curve, which includes both lags and leads of inflation. Typically, future inflation is included in the model and instrumented with lags of inflation and the output gap. Although the main analysis has not been undertaken using this framework, a simple regression along the lines just described suggests a role of labor market institutions in the formation of inflation expectations. Looking at the first-stage results for future inflation, employment protection is found to increase the impact of lagged inflation on (expected) future inflation, thereby increasing inflation persistence (results available on demand). The fact that inflation expectations matter for current inflation does not per se imply less persistence or an absence of role for structural indicators. Indeed, the evidence seems to suggest that inflation expectations are formed to some extent in a backward-looking way based on past inflation and rational agents incorporate their knowledge on how labor market institutions influence wage and price dynamics to form these expectations.
IV. POLICY IMPLICATIONS
The analysis shows that high EPL and intermediate collective bargaining played a major role in the persistent inflation differentials in Greece, Portugal, and Spain.
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Over 1999-2010, the inflation differential of Greece, Portugal and Spain relative to the 10 euro area countries that are in the estimation sample was on average 0.7 percentage points per year. This inflation differential can be decomposed into the contributions of all the regressors.
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Of this inflation 11 Although the formal indicator is not available for Greece, its bargaining system can best be described as having an intermediate level of coordination. 12 The contribution of each regressor to the inflation differential can be calculated as the product of the regressor's coefficient and the difference between the values of the regressor for the country and the euro area average. For interaction terms, e.g. X*π, the contribution of X is calculated as 
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In the case of Ireland, the positive inflation differential cannot be explained by inefficient labor market institutions.
14 In contrast to high-inflation countries, Germany benefitted from its more efficient labor market institutions, in particular a highly coordinated bargaining system and lower employment protection, which contributed to keep inflation low, explaining ¼ percentage point of the negative 0.6 percentage point differential with the euro area.
These labor market institutions have also prevented a quick downward adjustment of inflation at the beginning of the crisis, increasing the short-term inflation-output trade-off. Labor market institutions kept pushing inflation up in 2008 and 2009 reflecting the high lagged inflation despite the onset of the crisis (see Figure 7) . As a result, this prevented a quick adjustment of wages and prices to the new economic conditions, imposing a higher real cost on the economy. This effect faded over time as inflation adjusted and in 2010, their contribution to the inflation differential became neutral reflecting the small lagged inflation differential of 2009. However, as is the case with other inflation models in the literature, the model does not explain very well the behavior of inflation in crisis years, as inflation fell more than it would have predicted, especially in 2008 and 2009. Inefficient institutions contribute substantially to the relatively high inflation persistence in the euro area, despite evidence of some anchoring of expectations. Inefficient labor market institutions push up inflation persistence in Portugal, Spain and Greece, but also Finland, France and Belgium (Figure 8) . As a matter of fact, one could argue that the relatively high inflation persistence in Europe, e.g. relative to the United States, reflects the generally less efficient labor market institutions in Europe. While the paper finds evidence that inflation persistence has declined over time in euro area countries, it does not seem to reflect structural reforms-which have been meager for the significant variables-but rather an anchoring of inflation expectations.
Moving to best practice could yield substantial benefits in terms of reducing inflation (Figure 9 ). For Portugal and Spain (and Greece), moving away from intermediate coordination of collective bargaining to either full coordination or full decentralization would have a first-year impact of reducing inflation by about 0.6 percentage points (evaluated at their average inflation level over [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] . Similarly, bringing their EPL to the lowest value observed in the sample would reduce inflation by about 0.6 percentage point (again evaluated at their average inflation level over [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] . A simulation of what Spanish inflation would have been, had Spain exhibited the best possible combination of labor institutions, suggests that inflation would have hovered below 2 percent, more than 1 percentage point below the observed level.
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V. CONCLUSION
Despite being in the monetary union for many years, euro area countries still exhibit different inflation dynamics. Inflation differentials may reflect different business cycle positions, catching-up processes, or structural rigidities. In the absence of the exchange rate policy tool and the presence of low labor mobility, inflation differentials in a monetary union play an important role as a macroeconomic adjustment mechanism in response to asymmetric shocks. However, diverging inflation dynamics can be harmful if they reflect economic distortions or wage and price rigidities due structural inefficiencies in labor and product markets. Persistent inflation differentials can have adverse consequences for the competitiveness of highinflation countries. Moreover, different inflation rates across countries in the monetary union along with identical short-term nominal interest rates can lead to different real interest rates with a potentially destabilizing macroeconomic impact. Member countries with higher inflation rates experience lower real interest rates, which would stimulate investment and consumption raising aggregate demand and perhaps causing higher inflation, if not fully offset by the loss of competitiveness.
The paper explores the role of country-specific labor and product market institutions in determining inflation differentials among euro area countries. Different institutional characteristics influence wage developments, production costs, profit margins, and in turn inflation persistence and dynamics. Structural sources of inflation divergence may be deeper and more long-lasting than transitory causes such as convergence, or adjustment to different business cycle positions. There is no clear consensus in the literature regarding the explanation of the high inflation persistence phenomenon in the euro area or the extent to which country-specific labor and product market institutions contribute to inflation differentials in the euro area. This paper offers new evidence on these open questions.
The results suggest a significant role of inefficient labor market institutions in explaining inflation differentials in the euro area. Labor market features appear to matter for both inflation inertia and the country-specific adjustment to common shocks. In particular, the impact of common (and probably asymmetric) shocks on inflation was amplified by the structure of collective bargaining which features an intermediate level of coordination. Moreover, the intermediate coordination in bargaining and high employment protection made shocks to inflation more persistent. The results have implications for the design of adjustment-friendly labor market reforms. (5) are estimated using instrumental variables. All models include country and time fixed effects (except (2), which does not include country fixed effects). 1980-2000 1981-2001 1982-2002 1983-2003 1984-2004 1985-2005 1986-2006 1987-2007 
